As shown in the FT-IR spectra ( Figure 2C ), all the samples as well as the bisvinylimidazolium salt [C 1 DVIM]Br exhibit a very broad and strong band at 3000- Electronic Supplementary Material (ESI) for Chemical Science. This journal is
depicts the solid state 13 C NMR spectra of PDMBr-E, PDMBr-H and PDMBr. Almost same peaks in 13 C NMR spectra are observed over these three samples. The chemical shift peak at approximately 42 ppm corresponds to terminal CH 2 . The peak at around 55 ppm is attributed to CH moiety and the adjacent peak at around 60 ppm corresponds to the methylene units linking the two imidazolium rings.
The strong overlapping peaks at around 125 ppm are ascribed to the carbon atoms of the C4 and C5 atoms in imidazolate ring. The C2 atom in the same imidazolate ring is reflected by the single one at 138 ppm. 5 The almost same NMR spectra over the samples PAMBr, PDMBr-E and PDMBr-H further illustrate the same chemical framework over these polymers, agreeing with the results of FT-IR spectra. The peaks corresponding to C 1s, N 1s and O 1s can be clearly observed in the XPS full spectrum, indicating that the polycationic chemical components is carbon and nitrogen, accompanied by a small amount of oxygen come from the adsorbed water ( Figure S4A ). The bromine element has also been detected in the XPS survey of PAMBr, revealing the existence of abudunt bromine anion site in the polymer structure. 6 The high-resolution N 1s XPS spectrum with the peak at 401.0 eV is assigned to C-N bonds in imidazolate ring ( Figure S4B 10, 15 and decreased activity still occurred in recycling tests. 10, 18, 19 Generally, styrene oxide is more reactive than long carbon-chain alkyl epoxides, but less reactive than those robust substrates such as glycidyl ethers and epichlorohydrin. In the early studies (Table S8, entry 1-3, 6, 7-11), the conversion of styrene oxide usually took place at much higher temperature and CO 2 pressure with long reaction time, whereas our PDMBr is more active, giving a conversion of 99.0% and selectivity of 98.5% at milder conditions. Compared with recently reported ones (Table S8 , entry 4, 5, 12), PDMBr also exhibits better or at least comparable activity, implying that PDMBr is among the most efficient IL-related heterogeneous catalysts for this reaction. Further, other than styrene oxide, PDMBr is able to convert both the robust and inert substrates to corresponding cyclic carbonates with high yields under the relative mild conditions of 110 o C and 1 MPa (Table 2) , which has never been achieved before. An additional advantage of PDMBr is its highly stable activity revealed by the recycling test.
Based on above analysis, our obtained material PDMBr is an efficient catalyst for CO 2 conversion. It is the most efficient heterogeneous catalyst under ambient conditions considering that the high yields are achieved for various substrates without aided by any metals, additives, and solvents.
